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[57] ABSTRACT 

A foam dispensing, pump-actuated container to mix air 
and a liquid at a predetermined ratio has a mixing cham- 
ber at a juncture of a liquid flow path and an air flow 
path from an air cylinder, and the foam is homogenized 
by a porous sheet-like member provided on the down- 
stream of the mixing chamber, and then dispensed 
through the dispenser nozzle. A liquid cylinder extends 
downwardly relative to the bottom surface of the air 
cylinder, so that a slidable portion of an air piston and a 
slidable portion of a liquid portion, both constituting the 
piston assembly of the foam dispensing pump, are set at 
different elevations for reciprocal movement. A check 
valve is provided in the air piston so that outer air is 
introduced into an air chamber defined by the air cylin- 
der and the air piston through a gap around the outer 
circumferential surface of the air piston. The dispenser 
nozzle threadably engages the container such that the 
liquid in the container is sealed when the dispenser 
nozzle is threadably engaged with the container. 

15 Claims, 5 Drawing Sheets 
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FOAM DISPENSING PUMP CONTAINER 
TECHNICAL FIELD 

The present invention relates to a foam dispensing ^ 
pump container for foaming a foamable liquid, e.g., a 
detergent, hand soap, or shampoo, by mixing it with air, 
and thereafter homogenizing the foam and dispensing it 
small amount at a time, 

10 

BACKGROUND ART 

Conventionally, foam dispensing pump containers 
based on the method of storing a high-pressure gas, e.g., 
a carbon dioxide gas and a Freon gas, in a container 
together with a foamable liquid creating foam upon 
dispensing and are in wide practical use. With the grow- 
ing public consciousness for the global environment in 
these years, however, there have been apparent moves 
for totally banning use of such kinds of high-pressure 
gases in an attempt to protect the global atmosphere. 
Accordingly, demands have arisen for a foam dispens- 
ing pump container not using the high-pressure gas. 

Japanese Utility Model Registration No. 1529456 
(Japanese Utility Model Publication No. 58-23415) dis- 
closes a typical example of a foam dispensing pump 25 
container not using a high-pressure gas. The proposed 
arrangement according to this disclosure may be briefed 
as follows. That is, this foam dispensing pump container 
comprises a double cylinder which is provided at an 
opening portion of a container containing a liquid and ^0 
which is constituted by air and liquid cylinders that are 
concentrically provided, a dip tube for allowing a bot- 
tom portion of the liquid cylinder and a bottom portion 
of the container to communicate with each other, a 
piston assembly constituted by air and liquid pistons 35 
integrally provided and movable up and down in the air 
and liquid cylinders, respectively, a nozzle member 
provided at an upper end of the piston assembly and 
having a foam dispensing hole portion, an air flow path 
for allowing the hole portion and the air cylinder to 40 
communicate with each other, a liquid flow path for 
allowing the liquid cylinder and the hole portion to 
communicate with each other, a first check valve dis- 
posed midway along the liquid flow path, a second 
check valve disposed in the liquid cylinder, a compres- 45 
sion spring for urging the piston assembly to a top dead 
point with respect to the double cylinder, a lid member 
for fixing the double cylinder to the container and defin- 
ing the air cylinder to guide insertion of the piston as- 
sembly therethrough, and an interposed permeable ob- 50 
ject or a porous member, e.g., a sponge, having a func- 
tion of introducing outer air and generating and dis- 
charging foam at a juncture of the air flow path and the 
liquid flow path in the hole portion, 

With the above arrangement, when the piston assem- 55 
bly moves up and down, the liquid supplied from the 
liquid cylinder and air supplied from the air cylinder are 
mixed in the interposed permeable object to generate 
foam and dispense it through the hole portion of the 
nozzle member. 60 

However, the aforementioned interposed permeable 
object of this proposal has the first problem in that, 
since it has has two functions, i.e., a function of intro- 
ducing the outer air into the air cylinder and a function 
of generating and discharging the foam, the fluid resis- 65 
tance upon introduction of the outer air essentially be- 
comes large enough to disturb smooth reciprocal move- _ 
ment of the piston assembly. The interposed permeable 



object also has a second problem. That is, the liquid 
component of the foam remaining in the interposed 
permeable object gets dry and solidified in it, causing 
clogging. 

Japanese Utility Model Registration No. 1467526 
(Japanese Utility Model Publication No. 57-20285), 
which is filed by the same applicant as Japanese Utility 
Model Registration No. 1529456 described above, pro- 
poses another foam dispensing pump container not 
using a high-pressure gas. According to this second 
proposal, the double cylinder in the arrangement of 
above Japanese Utility Model Registration No. 1529456 
is provided with the liquid cylinder which stands at the 
central portion of the bottom portion of the air cylinder, 
an outer air inlet hole having an operational valve is 
formed in the air cylinder to allow the liquid in the 
container to communicate with outer air outside the 
container in order to prevent the interior of the con- 
tainer from being set at a negative pressure, and the skirt 
portion of the air piston which slides on the inner sur- 
face of the air cylinder is formed thin. 

However, the second proposal does not clearly de- 
scribe a means for introducing outer air into the air 
cylinder and if the same arrangement as the first pro- 
posal is in use, it still has the same problems. Also, if the 
skirt portion of the air piston which slides on the inner 
surface of the air cylinder is to be formed thin so that 
the skirt portion is deformed inward when the interior 
of the air cylinder is set at the negative pressure, thereby 
introducing outer air into the air cylinder, high precise 
slidable contact between the air cylinder and the air 
piston must be maintained. 

Even if such precise sliding contact is obtainable, 
sufficient air supply cannot be attained when the piston 
is slightly inclined while it is moved downward, and as 
a result, the quantity of air supplied to the interposed 
permeable object essentially varies and a constant mix- 
ing ratio of the air and liquid cannot be maintained. 

DISCLOSURE OF INVENTION 

The present invention has been made in view of the 
problems described above, and has an object to provide 
a foam dispensing pump container for dispensing foam 
by a manual pumping operation, wherein the introduc- 
tion of outer air to generate foam takes place with a 
minimum of resistance so as to ensure smooth reciprocal 
movement of the piston assembly, a porous member 
employed for generating the foam may not be clogged 
by dry and solidified liquid component of the residued 
foam and the quantity of air introduced into the air 
cylinder is kept constant at all times to maintain a given 
mixing ratio of air and the liquid. 

It is another object of the present invention to pro- 
vide a foam dispensing pump container capable of 
threadably engaging a nozzle member with a lid mem- 
ber to close the container hermetically while the con- 
tainer is in transit or storage. 

In order to achieve the above objects, a foam dispens- 
ing pump container according to the present invention 
comprises a double cylinder which is provided inside an 
opening portion of a container containing a liquid and 
which is constituted by an air cylinder for air pumping 
and a liquid cylinder for pumping liquid, both arranged 
concentrically, a dip tube for allowing a bottom portion 
of the liquid cylinder and a bottom portion of the con- 
tainer to communicate with each other, a piston assem- 
bly constituted by air and liquid pistons, both arranged 
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concentrically and integrally to move up and down in 
the air and liquid cylinders respectively, a nozzle mem- 
ber provided at an upp^r end of the piston assembly and 
having a foam dispensing hole portion, an air flow path 
for allowing the hole portion and an interior of the air 5 
cylinder to communicate with each other, a liquid flow 
path for allowing an interior of the liquid cylinder and 
the hole portion to communicate with each other, a first 
check valve disposed midway along the liquid flow 
path, a second check valve disposed in the liquid cylin- 10 
der, a porous member disposed in the hole portion, a 
compression spring for urging the piston assembly to a 
top dead point with respect to the double cylinder, an 
outer air inlet hole formed in the air cylinder to allow 
the liquid in the container and an outer air outside the 15 
container to communicate with each other and prevent 
the interior of the container from being set at a negative 
pressure and having an operational valve, and a lid 
member for fixing the double cylinder to the container 
and guiding insertion of the piston therethrough. 20 
Wherein the porous member is constituted by a porous 
sheet-like member, a juncture where the liquid flow 
path and the air flow path join with each other is pro- 
vided in the upstream of the porous sheet-like member 
and serves as a mixing chamber for mixing the liquid 25 
and air, the liquid cylinder extends downwardly from a 
bottom surface of the air cylinder so that a slidable 
portion of the air piston and a slidable portion of the 
liquid piston of the piston assembly move up and down 
at different elevations and a third check valve is pro- 30 
vided in the air piston so that outer air is introduced into 
an air chamber, defined by the air cylinder and the air 
piston, through an insertion gap between an outer cir- 
cumferential surface of the air piston and an insertion 
hole of the lid member. 35 

In order to achieve the above objects, a foam dispens- 
ing pump container accordingly to the present inven- 
tion comprises a double cylinder which is provided 
inside an opening portion of a container containing a 
liquid and which is constituted by an air cylinder for 40 
pumping air and a liquid cylinder for pumping liquid, 
both arranged concentrically, a dip tube for allowing a 
bottom portion of the liquid cylinder and a bottom 
portion of the container to communicate" with each 
other, a piston assembly constituted by air and liquid 45 
pistons, both arranged concentrically and integrally to 
move up and down in the air and liquid cylinders re- 
spectively, a nozzle member provided at an upper end 
of the piston assembly and having a foam dispensing 
hole portion, an air flow path for allowing the hole 50 
portion and an interior of the air cylinder to communi- 
cate with each other, a liquid flow path for allowing an 
interior of the liquid cylinder and the hole portion to 
communicate with each other, a first check valve dis- 
posed midway along the liquid flow path, a second 55 
check valve disposed in the liquid cylinder, a porous 
member disposed in the hole portion, a compression 
spring for urging the piston assembly to a top dead point 
with respect to the double cylinder, an outer air inlet 
hole formed in the air cylinder to allow the liquid in the 60 
container and outer air outside the container to commu- 
nicate with each other and prevent the interior of the 
container from being set at a negative pressure and 
having an operational valve, and a lid member for fixing 
the double cylinder to the container and guiding inser- 65 
tion of the piston assembly therethrough. Wherein the 
porous member is constituted by a porous sheet-like 
member, a juncture where the liquid flow path and the 
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air flow path join with each other is provided in the 
upstream of the porous sheet-like member and serves as 
a mixing chamber for mixing the liquid and air, the 
liquid cylinder extends downwardly from a bottom 
surface of the air cylinder so that a slidable portion of 
the air piston and a slidable portion of the liquid piston 
of the piston assembly move up and down at different 
elevations, a third check valve is provided in the air 
piston so that outer air is introduced into an air cham- 
ber, defined by the air cylinder and the air piston, 
through an insertion gap between an outer circumferen- 
tial surface of the air piston and an insertion hole of the 
lid member. 

An externally threaded portion is formed on the outer 
circumferential surface of the air piston in the vicinity 
of the nozzle member and an internally threaded por- 
tion is formed on the lid member to threadably engage 
with the external thread portion, such that a threadable 
engagement of the air piston and the lid member is 
maintained against repelling force of the compression 
spring. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a longitudinal sectional view showing an 
upper portion of a foam dispensing pump container 
according to the first embodiment; 

FIG. 2 is a longitudinal sectional view showing a 
lower portion of the foam dispensing pump container 
according to the first embodiment; 

FIG. 3 is a longitudinal sectional view showing the 
aforesaid foam dispensing pump container which is set 
in a state for long-term storage or transportation; 

FIG. 4 is an external view of an integrally molded 
first ball and coil spring; and 

FIG. 5 is a longitudinal sectional view showing a 
foam dispensing pump container according to the sec- 
ond embodiment. 

MOST PREFERRED EMBODIMENTS OF THE 
INVENTION 

The first embodiment of a foam dispensing pump 
container according to the present invention will be 
described in two areas, an upper half and a lower half. 
FIG. 1 is a longitudinal sectional view showing the 
upper portion of the foam dispensing pump container, 
and FIG. 2 is a longitudinal sectional view showing the 
lower portion of the foam dispensing pump container. 

Referring to FIG. 1, a cylindrical container 1, formed 
by, e.g., blow molding a resin or the like, carries, up to 
its maximum fill level W, a formable liquid A to which 
a surfactant or the like is added to impart foaming prop- 
erties when mixed with air. An opening thread portion 
la having an externally threaded portion is integrally 
formed on the outer circumferential end portion of the 
upper opening portion of the container 1. When an 
inner thread portion 15a, which is an internally 
threaded portion of a large lid member 15, is held en- 
gaged with the opening thread portion la, the hermetic 
state of the container is maintained, and also, a complete 
pump assembly to be described later is fastened to the 
container 1. 

The construction of the pump assembly will be de- 
scribed. The cylinder portion of the pump assembly is 
injection-molded from, e.g., a polypropylene resin and 
is constituted as a double cylinder 3 in which two cylin- 
ders, a large air cylinder 3c and a small liquid cylinder 
3c?, respectively, are concentrically formed, as shown in 
FIG. 1. The double cylinder 3 is open upward, and an 
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annular fitting portion Sa having a locking portion in- 
serted under pressure in and locked with a small lid 
member 14 and a flange portion 3b serving as a portion 
to be fastened to the container 1 are annularly formed 
on the open end portion of the double cylinder 3. Ac- 5 
cordingly, the assembly as shown in FIG. 1 is obtained 
by assembling the respective components, to be de- 
scribed later, in the double cylinder 3, then fitting the 
aforesaid large lid member 15 to the flange portion 3b of 
the double cylinder 3, and finally pressing the annular 10 
fitting portion 3a until it is locked in a space between an 
outer wall locking p>ortion 14c and an inner wall portion 
14Z> of the small lid member 14, injection-molded from, 
c.g., a colored polypropylene resin, to form an integral 
assembly, so that the large lid member 15 may not come 15 
off from the pump assembly. 

The double cylinder 3 has the annular fitting portion 
3a, the flange portion 3b, the air cylinder portion 3c, and 
the liquid cylinder portion 3d, as shown in FIG. 1, 
wherein the air cylinder 3c is continuous from the 20 
flange portion 3b, and has an outer diameter slightly 
smaller than the inner diameter of the opening thread 
portion la of the container 1 and a substantially cylin- 
drical shape. The liquid cylinder portion 3d is con- 
nected with the air cylinder portion 3c at the cylinder 25 
portion 3c, and has a substantially cylindrical shape 
concentric with the air cylinder portion 3c and a diame- 
ter smaller than that of the air cylinder portion 3c. 

The double cylinder 3 will be described in more de- 
tail. The air cylinder portion 3c consists of a cylindrical 30 
portion constituted by a cylindrical guide portion 3c i 
having an inner diameter smaller than that of the annu- 
lar fitting portion 3a and a cylinder portion 3c2 con- 
nected with the cylindrical guide portion 3ci through a 
taper portion and having an inner diameter smaller than 35 
that of the cylindrical guide portion 3ci, and a bottom 
portion 3c extending inwardly in the radial direction 
from the lower end of the cylinder portion 3c2 and 
having an upwardly inverted central portion. The liquid 
cylinder portion 3d is connected with the upper end of 40 
the inverted portion of the bottom portion 3c of the air 
cylinder portion 3c where a projecting seal portion 3/to 
be described later is formed, then extends downwardly 
from this connecting portion and terminates at its lower 
end with a reduced diameter. 45 

Regarding the dimensional relationship among the 
inner diameters of the annular fitting portion 3a, the 
cylindrical guide portion 3ci, and the cylinder portion 
3 c 2, and the outer diameter of a slidable seal portion 10/ 
of an air piston 10 to be described later, the inner diame- 50 
ter of the annular fitting portion 3a is larger than the 
outer diameter of the slidable seal portion 10/ the inner 
diameter of the cylindrical guide portion 3ci is substan- 
tially equal to the outer diameter of the slidable seal 
portion 10^ and the inner diameter of the cylinder por- 55 
tion 3 c 2 is slightly smaller than the outer diameter of the 
slidable seal portion 10/. The inner surface portions 
having different inner diameters are connected by taper 
portions. In the aforesaid arrangement, when an assem- 
bly of the air piston 10 and the liquid piston 12 is in- 60 
serted in the corresponding cylinders, the liquid cylin- 
der portion 3d and the liquid piston 12 are automatically 
aligned with each other simply by bringing down the 
slidable seal portion 10/ of the air piston 10 through the 
annular fitting portion 3a, the flange portion 3b, the 65 
cylindrical guide portion 3c i, and the cylinder portion 
3 c 2 so that the insertion is readily done and in addition, 
damage to slidable portions of the respective pistons 
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that may be caused during such insertion can be elimi- 
nated. 

The mixing ratio of the liquid to air is governed basi- 
cally by the volumetic ratio of the air cylinder portion 
3c to the liquid cylinder portion 3d, and to generate 
desired foam, the quantity of air must be sufficiently 
larger than that of the liquid. On the other hand, if an 
overall length of the double cylinder 3 is made exces- 
sively large, the container 1 must also be made tall 
enough to match such length. Therefore, the double 
cylinder is designed such that the central portion of the 
bottom portion 3e of the air cylinder portion 3c is in- 
verted upward, and the liquid cylinder portion 3d is 
connected to the upper end portion of such inverted 
portion. 

While the liquid cylinder portion 3d extends down- 
wardly from the bottom portion 3e of the air cylinder 
portion 3c, the slidable seal portion 10/ of the air piston 
10 and a slidable seal portion 13c (to be described later) 
of the liquid piston 12 are set at different elevations. 
Hence, these freely slidable pistons are supported at 
least at two points, i.e., upper and lower, to enhance 
prevention of their tilting and waddling. 

The annular projecting seal portion 3/ is formed on 
the reverse side of the connecting portion connecting 
the liquid cylinder portion 3d with the air cylinder 
portions 3c so as to project upwardly in the air cylinder 
portion 3c. For transportation or storage, an air piston 
to be described later is sealingly fitted to the projecting 
seal portion 3/ to maintain the hermetic state. Further- 
more, the inner circumferential surface of the project- 
ing seal portion 3/ is formed to have a conical shape 
portion which continues to the inner circumferential 
surface of the liquid cylinder portion 3d, as shown in 
FIG. 1. Hence, a slidable seal member 13 to be de- 
scribed later can be smoothly inserted and assembled in 
the liquid cylinder portion 3d without interruption. 

An outer air inlet hole portion 3g for introducing 
outer air into the container 1 through the aforesaid inner 
thread portion 14a of the small lid member 14 is formed 
in the cylindrical guide portion 3c i of the air cylinder 
portion 3c. As the foamable liquid A is consumed, outer 
air of a volume equivalent to a volume of consumption 
of the liquid A is introduced into the container 1 
through the outer air inlet hole portion 3g (see the right 
hand side portion of FIG. 1), so that the interior of the 
container 1 is prevented from being set at a negative 
pressure. An annular seal member 2 made of a soft resin 
is interposed between the flange portion 3b of the dou- 
ble cylmder 3 and an opening end portion lb of the 
container 1 to maintain the hermetic state. The seal 
member 2 consists of a seal portion 2a, a thin tongue 
portion 2b, and an annular portion 2c. The seal portion 
2a serves as a gasket to maintain the hermetic state 
when the large lid member 15 is threadably engaged 
with the container 1. The tongue portion 2b serving as 
a valve member to close the outer air inlet hole portion 
3g is formed on part of the seal member 2 in such a 
manner that it is urged against the air cylinder 3. The 
annular portion 2c is fitted to the outer circumferential 
surface of the upper portion of the cylindrical guide 
portion 3c i of the air cylinder portion 3c. The tongue 
portion 2b is elastically deformed to open only when 
outer air is introduced as described above, other than 
that, it always closes the outer air inlet hole portion 3g 
so that the liquid A may not leak into the air cylinder 3c 
through the outer air inlet hole portion 3g while the 
container is in transit or kept in stock. 
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Referring now to FIG. 2, part of a bottom portion Ic 
of the container 1 is formed deeper to enhance both 
ability to stand upright stably and rigidity of the con- 
tainer 1 as is conventionally known, and also to ensure 
that the liquid A can be completely drawn through a 
hollow dip tube 4 even when the foamable liquid A is 
consumed until the liquid level W goes down as shown 
in FIG. 2. 

The liquid cylinder Zd of the double cylinder 3 is 
formed to extend downwardly and terminate with a 
lower hole portion 3/ having a small diameter. An upper 
end 4c of the dip tube 4 is pressure-fitted into the lower 
hole portion 3/. A ball seat 3/ is formed on the inner 
surface of a stepped portion between the lower hole 
portion 3/ and the liquid cylinder Zd, and a second ball 
8 made of a stainless steel or the like and having high 
corrosion resistance is seated on the ball seat Zj in such 
manner that the ball is freely movable between a posi- 
tion shown by the solid line and the position shown by 
the broken line. Furthermore, a plug member 5 is pro- 
vided in the liquid cylinder Zd and placed over the ball 
seat Zj, as shown in FIG. 2. The plug member 5 restricts 
movements of the second ball 8 beyond the position 
shown by the broken line, and has an annular seat por- 
tion 5c to receive a coil spring 6 which gives repelling 25 
force to a dispenser nozzle member (to be described 
later) when the dispenser nozzle member is pressed 
down. A plug portion 5a is formed on the head portion 
of the plug member 5. During transportation or storage, 
the plug portion 5a is fitted in a liquid guide hole por- 
tion IZd of the slidable seal member 13 of the piston, so 
that leakage of the liquid A is eliminated. An opening 
portion 5^ is formed between the plug portion 5a and 
the seat portion 5c, and when the second ball 8 is moved 
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operated as will be described later, the first ball is urged 
by the pressure of the liquid A in the liquid guide por- 
tion 12a and the small coil spring 20 is compressed so 
that the first ball 7 moves to a position indicated by a 
broken line to cause the opening portion 12c and a mix- 
ing chamber 11 to communicate with each other. As a 
result, the liquid is fed into the mixing chamber 11. The 
first ball 7 may be seated on the ball seat 12b by its own 
gravity but by providing the small coil spring 20 leak- 
age of the liquid is prevented when the container 1 is 
tipped over. The first ball 7 may be formed integrally 
with the small coil spring 20 to a configulation as shown 
in FIG. 4 showing an integrally molded first ball and 
the coil spring. 

A pressure fitted portion 13c of the slidable member 
13 having the slidable seal member 13c which moves up 
and down sealingly in the liquid cylinder Zd is inserted 
in the lower end of the liquid piston 12, as shown in 
FIG. 1. The slidable member 13 has the liquid guide 
hole portion 13^ which fits to the aforesaid plug portion 
5c of the plug member 5 to maintain the hermetic state 
and also serves as a flow path through which the liquid 
is introduced. The upper end of the aforesaid coil spring 
6 is abutted against the lower side of the slidable seal 
portion 13c to urge the integral assembly of the air and 
liquid pistons 10 and 12 to the position shown in FIG. 1. 

A dispenser nozzle member 17 is pressure fitted in 
and fixed integrally to an end portion 10c of the rod 
portion 10c of the air piston 10. For this purpose, an 
urging insertion hole portion 17/* having a recess is 
formed on the dispenser nozzle member 17, so that the 
projection of the rod portion 10c can be fitted fixedly in 
the urging insertion hole portion 17/ The mixing cham- 
ber 11 for generating a foam by mixing the liquid and air 



to the position indicated by the broken line, the liquid A 35 is formed at the upper end of the rod portion 10c and it 
is allowed into the liquid cylinder portion Zd through ... 

the opening portion 5b. 

Referring again to FIG. 1, a portion of the pump 
assembly serving as the piston are moved up and down 
integrally in the air and liquid cylinder portions 3c and 40 
Zd of aforesaid double cylinder 3. For this purpose, the 
air piston 10 is. of a h^t-like construction constituted by 
a pair of upper and lower slidable seal portions lOy and 
an air chamber portion 10/. The slidable seal portion lOy 
ensures adequate sealing contacts when the air piston 10 45 
slides vertically along the inner wall surface of the air 
cylinder portion 3c (or more specifically, the inner wall 
surface of the cylinder portion Sea). In addition, a hol- 
low rod portion 10c is formed integrally with the air 
piston 10 to extend upwardly from the central portion 50 
of the air chamber portion 10/. Also, as is apparent from 
FIG. 1, the slidable seal portions 10/ of the air piston 10 
contact the inner wall surface of the air cylinder portion 
3c at two points, upper and lower, so that the desired 
hermetic state can be maintained even if a user depresses 55 
the air piston 10 obliquely, and as a result, a predeter- 
mined mixing ratio of the air to liquid can be main- 
tained. 

The liquid piston 12 is pressure fitted in and integrally 
fixed to the air piston 10 so that they are movable inte- 60 
grally. The liquid piston 12 is constituted by a cylindri- 
cal member (as shown in FIG. 1) to guide the liquid to 
its interior. The liquid piston 12 has a ball seat 12^ at its 
upper portion for holding a first ball 7, and an opening 
portion 12c communicating with a liquid guide portion 65 
12c. 

The first ball 7 is held at the position indicated by the 
solid line by means of a small coil spring 20. When 



serves also as a chamber to accommodate the said small 
coil spring 20. An opening hole portion 10c for allowing 
the foam, generated by mixing air and liquid, into a net 
member (to be described later) is formed at the upper 
center portion of the mixing chamber 11. Ribs 10^/ for 
locating the small coil spring 20 to the centered portion 
are radially formed around the opening hole portion 
10c. A plurality of air passage portions 10/ for guiding 
air in the air chamber 10/ of the air piston 10 are radially 
formed below the ribs lOd. A seal portion lO/i to fit to 
the aforesaid projecting seal portion 3/ of the double 
cylinder member 3 is formed in the vicinity of the lower 
opening portions of the air passage portions 10/ so that 
the seal portion lOh can be fitted sealingly in the pro- 
jecting seal portion 3/ 

An outer air inlet check valve which operates when 
outer air is to be introduced is integrally provided on 
the upper wall of the air piston 10. This check valve is 
constituted by a check valve portion 10k incorporating 
a third ball 9 which is freely movable between the posi- 
tion indicated by the solid line and the position indi- 
cated by the broken line, an opening portion lOL which 
is open at the upper portion of the check valve portion 
10k and is closed when the third ball 9 is moved up- 
ward, and a stopper portion 10m for holding the third 
ball 9 at the position indicated by the solid line to intro- 
duce the outer air through the opening portion lOL. 

The rod portion 10c of the air piston 10 is guided to 
maintain a gap between its outer circumferential surface 
and the inner circumferential surface of an opening 
portion lAd of the small lid member 14, and through this 
gap outer air is introduced to the check valve accom- 
modating the third ball 9. 
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Two net members 18 of about 200 meshes/inch each 
made of polyester fiber and having a thickness of 0.06 
mm are pressure fitted one above the other with a 
spacer 19 therebetween in the aforesaid urging insertion 
hole portion 17/* of the dispenser nozzle member 17. The 5 
diameter size of bubbles of the foam is governed by the 
mesh size of the net member 18 and when the bubbles 
having a random diameter in the mixing chamber por- 
tion 10^ pass through the net member 18, they are 
changed to be fine uniform bubbles and dispensed 10 
through a hole portion 17^ and a nozzle hole portion 
17a of the dispenser nozzle member 17. The net mem- 
bers 18 may be of one-piece construction and may also 
be made of a nylon, polyethylene, polypropylene, or 
carbon fiber, or a stainless steel wire. Nets each having 15 
20 to 400 meshes/inch and a thickness of 0.01 to 2 mm 
may be used and nets each having 50 to 300 meshes- 
/inch and a thickness of 0.03 to 0.5 mm are more prefer- 
able. 

In place of the net members 18, disk-like sheet mem- 20 
bers made of a thermoplastic resin, e.g., polyethylene or 
polypropylene, by injection-molding, each having a 
multiple of 0.03 to 0.5 mm pores and a thickness of 0.01 
to 2 mm, or sintered bodies or etched metal plates each 
having the pores and thickness similar to those as afore- 25 
said may be used. 

An outer thread portion VI d having the externally 
threaded portion is formed on the outer surface of the 
urging insertion hole portion 17/*of the dispenser nozzle 
member 17. The outer thread portion lid can be seal- 30 
ingly threadably engaged with the internally threaded 
inner thread portion 14a of the small lid member 14, so 
that the hermetic state of container 1 can be maintained 
during long-term storage or transportation. For this 
purpose, the outer diameter of an outer circumferential 35 
portion lie formed below the outer thread portion lid 
is set slightly larger than the inner diameter of the open- 
ing portion lAd formed below the inner thread portion 
14a. When the aforesaid outer thread portion 17c? is 
engaged with the internally threaded inner thread por- 40 
tion 14a of the small lid member 14, the outer circumfer- 
ential portion 17^ is fitted in the opening portion 14c?, 
thereby maintaining the hermetic state of the upper 
space of the air cylinder. 

The operation of the aforesaid arrangement will be 45 
sequentially described. FIG, 3 is a longitudinal sectional 
view of the aforesaid foam dispensing pump container 
set in a state for long-term storage or transportation. 

Referring to FIG. 3, the container has the liquid up to 
the liquid level W, and the contacting p>ortions of the 50 
respective components are in contact under pressure 
with each other sealingly so that the liquid may not leak 
when the container is not in use during transportation or 
display at a shop. To obtain this state, the nozzle mem- 
ber 17 is urged down to the small lid member 14 against 55 
the repelling force of the coil spring 6 and rotated to 
engage its outer thread portion 17^^ with the inner 
thread portion 14a. 

As a result, a first seal portion SI where the plug 
portion 5a of the plug member 5 is fitted in the liquid 60 
guide hole portion 13^ of the slidable member 13 fixed 
to the liquid piston 12, a fifth seal portion S5 where the 
projecting seal portion 3/ of the double cylinder 3 is 
fitted on the seal portion lOA of the air piston 10, and a 
fourth seal portion S4 where the outer circumferential 65 
portion 17e of the dispenser nozzle member 17 is fitted 
in the opening portion 14c? of the small lid member 14 
are respectively formed. 
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The large lid member 15 is threadably engaged with 
the container 1 through the seal member 2 to form 
second seal portion S2. The thin tongue portion 2b is 
integrally formed with the seal member 2 to close the 
outer air inlet hole portion 3g and form a third seal 
portion S3, Since the container, the air cylinder and the 
liquid cylinder are sealed at the first to fifth seal por- 
tions, the liquid in the container may not leak during 
transportation or storage. 

The steps of dispensing the foam from the foam dis- 
pensing pump container having the aforesaid arrange- 
ment will be described with reference to FIGS. 1 and 2, 
Firstly, the container is released from the long-term 
storage state in FIG. 3 and the dispenser nozzle member 
17 is depressed downward while the liquid A is not 
present in the liquid guide portion 12a of the liquid 
piston 12, so that the internal pressures of the air and 
liquid cylinders go up and urge the first and third balls 
7 and 9 upward to the positions indicated by the broken 
lines respectively, while only the second ball 8 stays at 
the position indicated by the solid line. 

Subsequently, when the dispenser nozzle member 17 
is released, the integral assembly of the air and liquid 
pistons 10 and 12 is urged upward by the repelling force 
of the coil spring 6. At this time, a negative pressure is 
created in the interior of the liquid cylinder 3fi? to close 
the first check valve accommodating the first ball 7 and 
as the pressure in the interior of the liquid cylinder Zd 
goes further down the second check valve accommo- 
dating the second ball 8 is opened and the liquid A is 
drawn into the liquid cylinder. Simultaneously, a nega- 
tive pressure is also created in the interior of the air 
chamber portion 10/ to open the third check valve ac- 
commodating the third ball 9. As a result, outer air is 
smoothly supplied into the air chamber portion 10/ 
through the gap between the rod portion 10a and the 
opening portion 14d of the small lid member 14 to pre- 
pare for foam dispensing. 

When the integral piston assembly is moved down- 
ward again, the outer air introduced in the air chamber 
portion 10/ of the air cylinder is pressurized to close the 
third check valve. As a result, the air having no other 
escape in the air chamber portion 10/ is further pressur- 
ized and led upward into the mixing chamber 11 
through the air passage portions 10/ Simultaneously, 
the liquid A in the liquid cylinder Zd is also pressurized 
and led upward through the liquid guide portion 12a to 
open first check valve comprising the first bail, sup- 
pressing repelling force of the coil spring 20, and flows 
into the mixing chamber 11. 

As a result, the liquid A and air are mixed in the 
mixing chamber 11 to generate a foam having bubbles 
of random diameters, which are subsequently let 
through the net members 18 to become foam of uniform 
bubbles and dispensed through the dispenser nozzle 17. 

At this time, the interior of the container is set at a 
negative pressure due to consumption and decrease of 
the liquid A, so that the tongue portion 2b is elastically 
deformed outwardly to open the outer air inlet hole 3g, 
and the outer air is drawn into the upper space in the 
container to release it from the negative pressure. When 
the container is released from the negative pressure, the 
tongue portion 2b closes the outer air inlet hole 3g, By 
further reciprocal movements of the piston assembly, 
stable foam of a constant mixing ratio of the air to liquid 
is dispensed at all times in need. 

FIG. 5 is a longitudinal sectional view showing the 
second embodiment of a foam dispensing pump con- 
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tainer. Since the basic arrangement of the second em- 
bodiment is substantially the same as that of the first 
embodiment, only different portions will be described. 
Referring to FIG. 5, a lid member 140 has functions to 
serve as a guide hole for guiding a dispenser nozzle 
member 170 and same time threadably engage the dis- 
penser nozzle member 170 with a container 100. A coil 
spring 60 is provided not in a liquid cylinder 30a? but in 
an air cylinder 30c. The aforesaid outer air inlet hole 
portion now identified as 30g is sealed by a slidable seal 
portion lOJ of an air piston. Provided at the bottom 
portion of the liquid cylinder 30c? is an urging insertion 
component 31 for accommodating and holding a second 
ball 8 and holding a pressure fitted dip tube 4. In the 
second embodiment having the aforesaid arrangement, 
stable foam with a constant mixing ratio of air to liquid 
can be dispensed by reciprocal movement of the piston 
assembly. 

As has been described above, according to the pres- 
ent invention, there is provided a foam dispensing pump 20 
container in which the resistance in introducing outer 
air is kept to a minimum to ensure smooth reciprocal 
movement of the piston assembly, the net member or 
the porous member may not be clogged with a dried 
and solidified liquid component of the foam remaining 25 
therein, and the quantity of air introduced into the air 
cylinder always remains constant to maintain a given 
mixing ratio of liquid and air. 

There is also provided a foam dispensing pump con- 
tainer in which the nozzle member can be threadably 30 
engaged with the lid member to maintain the hermetic 
state of the container when the container is not in use. 

Since air is introduced into the air cylinder from the 
outside of the container, no extra space is needed in the 
upper portion of the container, and the container can 35 
carry the liquid up to a level close to the outer air inlet 
hole in the upper portion of the cylinder. 

As has been described above, foam is generated in the 
mixing chamber 11 and then homogenized by the sheet- 
like net members 18. Therefore, even if clogging is 40 
caused in the net members 18 by an unpredictable cause 
after dispensing the foam, the clogging is readily 
cleared as the sheet -like net members 18 are thin and the 
clogging substance is dissolved in the subsequent foam 
dispensing operation by the liquid constituting the 45 
foam. In addition, since introduction of outer air is per- 
formed through the gap, it does not adversely affect the 
reciprocal movement of the piston assembly at all. 

The inventor’s experiment by removal of the sheet- 
like net members 18 has shown that bubbles of the foam 
generated in the mixing chamber 11 have random diam- 
eter sizes. 

The preferred embodiments of the present invention 
have been described in detail with reference to the ac- 
companying drawings but it is to be understood that the 
practical arrangement is not limited to these specific 
embodiments, and that various design changes may be 
made without departing from the spirit and scope of the 
present invention. 

We claim: 

1. A foam dispensing pump container comprising a 
double cylinder which is provided inside an opening 
portion of a container containing a liquid and which is 
constituted by an air cylinder for pumping air and a 
liquid cylinder for pumping a liquid, both arranged 65 
concentrically, a dip tube for allowing a bottom portion 
of said liquid cylinder and a bottom p>ortion of said 
container to communicate with each other, a piston 
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assembly constituted by an air and a liquid piston con- 
centrically and integrally provided to move recipro- 
cally in said air and liquid cylinders respectively, a 
nozzle member provided at an upper end of said piston 
5 assembly and having a foam dispensing hole portion, an 
air flow path for allowing said hole portion and an 
interior of said air cylinder to communicate with each 
other, a liquid flow path for allowing an interior of said 
liquid cylinder and said hole portion to communicate 
10 with each other, a first check valve disposed midway 
along said liquid flow path, a second check valve dis- 
posed in said liquid cylinder, a p>orous member disposed 
in said hole portion, a compression spring for urging 
said piston assembly to a top dead point with respect to 
15 said double cylinder, an outer air inlet hole formed in 
said air cylinder to allow the liquid in said container and 
outer air outside said container to communicate with 
each other to prevent the interior of said container from 
being set at a negative pressure and having an opera- 
tional valve, and a lid member for fixing said double 
cylinder to said container and guiding insertion of said 
piston assembly therethrough, characterized in that 
said porous member is constituted by a porous sheet- 
like member, a juncture where said liquid flow path 
and said air flow path join with each other is pro- 
vided upstream of said porous sheet-like member to 
serve as a mixing chamber for mixing the liquid and 
air, said liquid cylinder extends downwardly from 
a bottom surface of said air cylinder so that a slid- 
able portion of said air piston and a slidable portion 
of said liquid piston of said piston assembly are set 
for said reciprocal movement at different eleva- 
tions, and a third check valve is provided in said air 
piston so that outer air is introduced into an air 
chamber, defined by said air cylinder and said air 
piston, through an insertion gap between an outer 
circumferential surface of said air piston and an 
insertion hole of said lid member. 

2. A foam dispensing pump container comprising a 
double cylinder which is provided inside an opening 
portion of a container containing a liquid and which is 
constituted by an air cylinder for pumping air and a 
liquid cylinder for pumping a liquid, both arranged 
concentrically, a dip tube for allowing a bottom portion 
of said liquid cylinder and a bottom portion of said 
container to communicate with each other, a piston 
assembly constituted by an air piston and a liquid piston 
concentrically ^d integrally provided to move recipro- 
cally in said air and liquid cylinders respectively, a 
50 nozzle member provided at an upper end of said piston 
assembly and having a foam dispensing hole portion, an 
air flow path for allowing said hole portion and an 
interior of said air cylinder to communicate with each 
other, a liquid flow path for allowing an interior of said 
55 liquid cylinder and said hole portion to communicate 
with each other, a first check valve disposed midway 
along said liquid flow path, a second check valve dis- 
posed in said liquid cylinder, a porous member disposed 
in said hole portion, a compression spring for urging 
60 said piston assembly to a top dead point with respect to 
said double cylinder, an outer air inlet hole formed in 
said air cylinder to allow the liquid in said container and 
outer air outside said container to communicate with 
each other to prevent the interior of said container from 
being set at a negative pressure and having an opera- 
tional valve, and a lid member for fixing said double 
cylinder to said container and guiding insertion of said 
piston assembly therethrough, characterized in that 




5 , 271,530 



13 

said porous member is constituted by a porous sheet* 
like member, a juncture where said liquid flow path 
and said air flow path join with each other is pro- 
vided upstream of said porous sheet-like member to 
serve as a mixing chamber for mixing the liquid and 5 
air, said liquid cylinder extends downwardly from 
a bottom surface of said air cylinder so that a slid- 
able portion of said air piston and a slidable portion 
of said liquid piston of said piston assembly are set 
for said reciprocal movement at different eleva- 10 
tions, a third check valve is provided in said air 
piston so that outer air is introduced into an air 
chamber, defined by said air cylinder and said air 
piston, through an insertion gap between an outer 
circumferential surface of said air piston and an 15 
insertion hole of said lid member, and 

an externally threaded portion is formed on said outer 
circumferential surface of said air piston in the 
vicinity of said nozzle member and an internally 
threaded portion is formed on said lid member to 20 
threadably engage with said externally threaded 
portion, such that a threadable engagement of said 
air piston and said lid member is maintained against 
repelling force of said compression spring, 

3 . A foam dispensing pump container according to 25 
claim 2, including first means for sealing between said 
double cylinder and said container, second means for 
sealing a hole portion in said double cylinder, and third 
means for sealing said liquid piston, said first, second, 
and third sealing means to cut off communication be- 30 
tween the liquid in said container and outer air while in 
said threadable engagement. 

4 . A foam dispensing pump container according to 

claim 1 , wherein said compression spring is disposed in 
said liquid cylinder. 35 

5. A foam dispensing pump container according to 
claim 1 , wherein said sheet-like member is a net member 
having predetermined meshes and a predetermined 
thickness, and at least one sheet-like member is disposed 

to homogenize bubbles of foam to have a uniform diam- 40 
eter. 

6. A foam dispensing pump container according to 
claim 1 , wherein a taper portion is formed on an inner 
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circumferential surface of said double cylinder in order 
to easily fit and insert said piston assembly in said dou- 
ble cylinder during assembly. 

7. A foam dispensing pump container according to 
claim 1 , wherein said operational valve is formed as a 
thin tongue portion of a seal member interposed to 
maintain a hermetic seal between said lid member and 
said container. 

8. A foam dispensing pump container according to 
claim 1 , wherein said first to third check valves com- 
prise ball members. 

9. A foam dispensing pump container according to 
claim 1 , wherein a ball member of said first check valve 
is urged by a compression spring to close said first 
check valve. 

10. A foam dispensing pump container according to 
claim 2, wherein a taper portion is formed on an inner 
circumferential surface of said double cylinder in order 
to easily fit and insert said piston assembly in said dou- 
ble cylinder during assembly. 

11. A foam dispensing pump container according to 
claim 2, wherein said compression spring is disposed in 
said liquid cylinder. 

12. A foam dispensing pump container according to 
claim 2, wherein said sheet-like member is a net member 
having predetermined meshes and a predetermined 
thickness, and at least one sheet-like member is disposed 
to homogenize bubbles of foam to have a uniform diam- 
eter. 

13. A foam dispensing pump container according to 
claim 2, wherein a ball member of said first check valve 
is urged by a compression spring to close said first 
check valve. 

14. A foam dispensing pump container according to 
claim 2, wherein said operational valve is formed as a 
thin tongue portion of a seal member interposed to 
maintain a hermetic seal between said lid member and 
said container. 

15. A foam dispensing pump container according to 
claim 2, wherein said first to third check valves com- 
prise ball members. 

* * * * ♦ 
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